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UNDERWATER  INSPECTION  AND  RECOMMENAT IONS  FOR 
THE  BRIGHTON  DAM  ACOUSTIC  FACILITY 
Naval  Surface  Weapons  Center  (NSWC) 

by 

William  N.  Seelig,  P.E. 

I  James  Hansen 

'/  EXECUTIVE  SUMMARY 

-T  f  . 

The  Chesapeake  Division,  Naval  Facilities  Engineering  Command 
(CHESDIV)  Ocean  Engineering  and  Construction  Project  Office 
conducted  an  underwater  inspection  of  the  Brighton  Dam  Acoustic 

/Facility  barge}von  1  November  1984 . The  inspection  was  made  by  U.S. 

Navy  and  Army  diving  officers  and  civilian  engineers.  ^“Analysis  of 
NSWC  barge  freeboard  measurements  and  the  inspection  data  show:  (1) 
a  safe  barge  freeboard  has  been  maintained  for  the  past  seven  years 
with  little  change  in  freeboard  observed;  (2)  the  44  kP*  pontoons 
supporting  the  instrument  house  are  in  good  structural  condition 
with  some  pitting  and  breaching  of  the  metal  near  the  waterline^and 
(3)  pitting  and  breaching  are  not  critical  because  the  pontoons  are 
foam  filled.  Wood  beams  between  the  pontoons  and  instrument  house 
are  in  good  condition.  ?  1  -z  nfH  ; 

Based  on  the  results  of  the  underwater  inspection  and  analysis 
of  additional  data  we  conclude: 

(a)  The  facility  is  in  good  condition  and  should  continue  to  give 
service  at  current  rates  of  maintenance  funding. 

(b)  Pontoon  replacement  is  not  needed  and  not  recommended. 

(c)  Replacement  of  the  barge  is  not  recommended. 

(d)  The  receiving  float  could  be  replaced  at  a  cost  of  approximately 
$20  K  to  reduce  the  draft  of  the  pontoons  by  2  feet.  This  would 
reduce  the  impact  of  low  lake  levels. 

(e)  The  crane  rails  on  the  barge  and  shore  cannot  be  upgraded  to 
3,000  pounds  capacity  without  significant  modifications. 

(f)  Monthly  barge  freeboard  measurements  should  be  taken  and  a 
swim-by  inspection  of  the  underwater  portions  made  every  three  years 
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UNDERWATER  INSPECTION  AND  RECOMMENDATIONS  FOR 
THE  BRIGHTON  DAM  ACOUSTIC  FACILITY 

Naval  Surface  Weapons  Center 

by 

William  N.  Seelig,  P.E. 

BACKGROUND  AND  FACILITY  DESCRIPTION 

The  Naval  Surface  Weapons  Center  (NSWC).  White  Oak.  MD  has  a 
floating  acoustic  facility  located  at  Brighton  Dam.  MD  (Figure  1). 
The  facility  consists  of  a  barge  supported  by  44  "P"  pontoons  and  a 
floating  walkway  connecting  the  barge  to  shore  (Figures  1  and  2). 
The  facility  is  over  thirty  years  old  (Table  1)  and  only  one  other 
underwater  inspection  was  made  in  February  1981  (Reference  (1)).  A 
number  of  widely  varying  recommendations  have  been  made  as  to  what 
to  do  with  the  facility  (Table  2). 

STUDY  PURPOSES 

The  purposes  of  this  report  are  to: 

(1)  Report  results  of  an  analysis  of  barge  freeboard  measurements 
made  by  NSWC. 

(2)  Report  on  the  results  of  the  underwater  inspection  of  the 
barge. 

(3)  Make  recommendations  based  on  inspections  and  analyses. 


Table  1 


Project  History  Summary 

Hydroacoustic  Measurements  Facility.  Brighton  Dam 
Naval  Surface  Weapons  Center 


1940's 

1952 

1953 
1968-69 
9-11  Feb  81 
20  Apr  81* 
10  Feb  82* 

17  May  82* 

7  Nov  83 

21  Dec  83* 

23  Apr  84 
27  Apr  84 
22  Jun  84 

5  Oct  84 
10  Oct  84 
1  Nov  84 


Facility  built  and  installed 

Barge  moved  to  Brighton  Dam 

Barge  installed  and  put  into  operation 

Foam  added  to  pontoons 

Underwater  inspection  of  hull  made 
Report  "Hull  Survey-"Brighton  Dam..." 
by  EPOCH  with  recommendations  (Ref  1) 

Report  "Brighton  Dam  Acoustic  Facility 
Study"  by  NSWC  with  recommendations 
(Ref  2) 

MEMO  "A  New  Proposal  ..."  NSWC  memo 
with  more  recommendations"  (Ref  3) 

Public  Works  letter  to  NCEL  asking 
for  recommendations 

NCEL  letter  to  NSWC  with 
recommendations  (Ref  4) 

CHESDIV  (Hansen)  visits  site 

NSWC  ESR-WOL-392  to  CHESDIV 

CHESDIV  letter  to  NSWC 

with  scope  of  work  and  requesting 

funds 

CHESDIV  (Seelig)  visits  site 

CHESDIV  received  funding  from  NSWC 

CHESDIV  performs  underwater 
inspection  of  barge 


*  Contains  recommendations 
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Table  2 


...  :v 
&  v 


Feb  82 


Brighton  Dam  Acoustic  Facility 
Studies  and  Recommendations  to  Date 

Reference  Epoch  Engineering  made  an 

(1)  underwater  inspection 

February  1981  and  concluded: 

a.  "approximately  1/3  of 
the  flotation  pontoons 
require  immediate  attention 

b.  "the  flotation  system 
should  be,  as  a  minimum, 
updated  to  current 
state-of-the-art  with 
respect  to  weathering, 
corrosion  and  quietness". 

(2)  In-house  NSWC  study  recommended: 

a.  Replace  instruments 
($143,000)  or. 

b.  Replace/repair  facility 
for  long  term  continued 
operation  ($436,700). 
or  close  the  facility 
($64.800) . 


.V.* 


t  -■ 


May  82 


Dec  83 


(3) 


(4) 


In-house  MEMO  with  new 

recommendations : 

a.  continue  testing 

b.  monitor  barge  freeboard 

c.  keep  expenditures  for 
improvement  to  a  minimum. 

NCEL  reviewed  Epoch  Engineering 

report  (Reference  1)  and  stated: 

a.  "Water  is  absorbed  by  the  foam 

very  slowly,  so 
deterioration  of  the 
steel  shell  can  occur 
without  serious  danger. 

b.  "The  third  alternative, 
to  fabricate  a  complete 
new  barge,  is  recommended". 
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THE  BARGE  FREEBOARD 

One  of  the  most  important  questions  to  ask  about  a  floating 
vessel  is  "Is  it  sinking?".  NSWC  wisely  has  been  measuring  the  barge 
freeboard  of  the  Brighton  Dam  facility  from  1978  to  the  present. 

These  measurements  show  that  the  barge  is  not  sinking  and  that  the 
average  freeboard  has  not  varied  more  than  1/2  inch  from  the  mean 
value  of  28.7  inches  for  the  past  seven  years  (Figure  3). 

In  fact,  the  freeboard  increased  during  the  latter  portion  of 
1984  (Figure  3).  The  increase  in  freeboard  is  a  direct  result 
of  removing  heavy  electronic  gear  from  the  barge  and 
installing  lightweight  equipment  in  early  1984  (H.  Phelps,  personal 
communication.  5  November  1984). 

These  measurements  also  show  that  the  barge  is  slightly  listing 
with  greater  freeboard  to  the  west  and  north  corners  (see  Figure  3. 
upper  right).  The  freeboard  of  the  west  corner  of  the  barge  is 
2.7  inches  above  the  average  barge  freeboard  and  the  east  corner  is 
3.3  inches  below  average.  Listing  of  the  barge  is  due  to  the 
combined  effects  of:  (1)  the  weight  distribution  and  (2)  pontoons  on 
the  east  corner  of  the  barge  were  not  completely  filled  with  foam 
(W.  Phelps,  personal  communication,  5  November  1984). 

This  slight  listing  is  not  important. 

Calculations  show  that  the  barge  has  on  the  order  of  80.000 
pounds  of  reserve  buoyancy  and  the  water  temperature  will  only  have 
a  very  minor  influence  on  freeboard  (Appendix  A). 
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UNDERWATER  INSPECTION  PROCEDURE 

The  underwater  inspection  included  three  levels  of  effort: 

LEVEL  I:  Examine  undisturbed  sections  of  the  pontoons,  collect 

samples  of  corrosion  products  and  a  grab  sample  of  the 
foam.  Photograph  undisturbed  sections.  Examine  the  condition 
of  wood. 

LEVEL  II:  Clean  8"x  8"  areas  of  the  pontoons  on  all  exposed  pontoon 
faces  underwater.  Cleaning  was  done  on  the  center  of  the 
bottom  of  each  pontoon  and  just  below  the  water  line  in  the 
center  on  each  accessible  pontoon  side.  Visual  observations 
were  made  and  photos  taken. 

LEVEL  III:  Make  metal  thickness  measurements. 

A  list  of  personnel  participating  in  the  inspection  is  given  in 

Table  2. 

Figure  4  indicates  the  code  used  to  identify  individual  pontoons. 


M  L\ L  /VV 


c! 


Table  3.  Key  Personnel 


Divers 


CDR  H.  S.  Stevenson.  CEC,  USN 


CHESNAVFACENGCOM ( FPO- 1 ) 


Mr.  Herb  Herrmann 


N AVF ACENGCOM ( FAC -07) 


LCDR  A.  E.  Bertsche,  CEC,  USN 


CHESNAVFACENGCOM ( FPO- 1 ) 


LCDR  J.  M.  Cherry.  CEC.  USN 


NAVELSXSYSCOM(PDE-124 ) 


LCDR  G.  S.  Guthrie.  Jr..  CEC.  USN 


NAVSEAS YSCOM ( PMS -395) 


LCDR  R.  B.  Steimer.  CEC.  USN 


N AVF ACENGCOM ( FAC-07 ) 


LT  M.  B.  Samuels.  CEC.  USN 
(Diving  Officer) 

1LT  D.  A.  Sykes.  CEC.  USA 


Mr.  Allan  Hubler.  Ocean  Engineer 


CHESNAVFACENGCOM ( FPO- 1 ) 


86th  Engineering  Detachment 
(Diving) 

CHESNAVFACENGCOM ( FPO- 1 ) 


Record  Keepinc 


Mr.  Bill  Seelig,  Civil  Engineer 


CHESNAVFACENGCOM ( FPO- 1 ) 


Observers 


Mr.  Glenn  Reid,  Facility  Manager 

Dr.  Shun  Ling.  Director.  Engineering 
Analyses  Division 


NSWC  (Code  U42E) 


CHESNAVFACENGCOM ( FPO- 1 ) 


Assistance 


Mr.  G.  B.  Phelps. 
Engineering  Technican 


NSWC  (Code  U42E) 


Mr.  Tom  Kelly. 
Engineering  Technican 


NSWC  (Code  U42E) 
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RESULTS 


Cleaning  and  visual  inspections  show  that: 

1.  Conditions  are  similar  to  those  reported  as  a  result  of  the 
February  1981  inspection  (Reference  (1)).  In  fact,  areas 
cleaned  in  1981  could  easily  be  seen  indicating  little  change. 

2.  Most  regions  are  in  good  shape  and  the  original  paint  can  be 
seen  in  some  areas.  The  bottoms  of  the  pontoons  are  in 
especially  good  shape.  All  areas  can  be  classified  as 
"structurally  sound"  meaning  that  they  can  support  load  and 
retain  structural  integrity. 

3.  Corrosion  occurs  from  the  waterline  to  one-foot  below  the 
waterline  on  the  faces  of  the  pontoons  (see  Figure  5).  A 
number  of  holes  are  present  in  pontoons  A-5.  C-5  and  K-3.  The 
combined  action  of  small  waves  and/or  ice  motion  is  probably 
responsible  for  the  corrosion  and  damage  near  the  waterline. 

4.  Pitting  type  corrosion  controls  elsewhere  (Figure  6).  The 
amount  of  pitting  varies  from  one  pontoon  to  the  next  and  from 
one  spot  on  a  pontoon  to  another.  These  "hot  spots"  of 
corrosion  may  be  in  part  due  to  imperfections  in  the  metal  and 
break  down  in  the  coating  system. 

Selected  photographs  are  given  in  Appendix  B. 
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Analysis  of  the  underwater  inspection  data  and  subsequent 
analyses  reveal  that: 

1.  Most  of  the  original  metal  remains  and  that  selective 
pitting  and  corrosion  in  isolated  spots  controls. 

2.  A  grab  sample  of  the  foam  from  pontoon  A-5  shows  the  foam  to  be 
in  good  condition  with  only  the  outer  few  millimeters  damaged. 
As  Reference  (4)  states  "Water  is  absorbed  by  the  foam  very 
slowly...".  Analysis  of  the  barge  freeboard  shows  that  the 
barge  has  80,000  pounds  of  reserve  buoyancy  (Appendix  A). 

3.  The  receiving  float  could  be  redesigned  with  a  number  of  small 
floats  (Appendix  C) .  The  proposed  receiving  float  would  have 

a  draft  at  least  2  feet  less  than  the  present  float,  therefore, 
low  lake  levels  would  have  less  of  an  impact  on  facility 
operations.  However,  the  two  foot  decrease  in  draft  would 
cost  approximately  $20  K. 

4.  Analysis  of  the  monorail  crane  steel  beams  on  shore  and 

on  the  barge  (Appendix  D)  shows  that  the  capacity  rating  of  the 
cranes  cannot  be  increased  above  2.000  pounds  without 
significant  structural  modification.  The  rail  crane  on  shore 
is  especially  weak  (has  a  low  section  modulus)  in  light  of  the 
design  manual  (NAVFAC  DM  38.1,  "Weight  Handling  Equipment". 

June  1982). 


•  n  -j.fi*>  p  r  -  r  »  -  -  *  -  w  *  «  v- 
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SUMMARY,  CONCLUSIONS  AND  RECOMMENDATIONS 

The  underwater  portions  of  the  44  foam-filled  "P"  pontoons 
supporting  this  facility  are  in  good  condition.  This  surprisingly 
good  condition  occurs  because  the  facility  has  been  well  maintained 
and  is  in  sheltered  fresh  water. 

Pitting  controls  corrosion  and  there  is  some  penetration  on 
exposed  faces  of  the  barge  just  below  the  water  level.  Overall  the 
underwater  steel  has  good  structural  strength  and  pits/penetrations 
are  largely  irrelevant  because  pontoons  are  foam  filled.  Seven 
years  of  barge  freeboard  measurements  by  NSWC  show  the  barge  has 
significant  reserve  buoyancy.  A  grab  sample  of  the  foam  from 
pontoon  A-5  showed  that  then  foam  is  in  good  condition. 

The  facility  is  well  maintained,  is  in  good  condition  and  no 
major  increase  in  maintenance  funding  should  be  needed  in  the  near 
future. 

Replacement  of  the  pontoons  or  the  barge  is  not  necessary,  based 
on  the  condition  of  the  facility. 

NSWC  can  replace  the  pontoon  receiving  float  for  approximately 
$20  K  to  reduce  the  impact  of  low  lake  levels  on  the  transfer  of 
equipment  and  personnel  (Appendix  C). 

The  rated  capacity  of  the  monorail  cranes  on  the  barge  and 
shore  cannot  be  increased  without  major  structural  modification 
(Appendix  D) .  For  example,  analysis  of  the  support  beams  using  the 
present  code  shows  that  the  beams  should  not  be  rated  for  3000 
pounds.  The  shore  rail  is  especially  weak  when  compared  to  the 
latest  code. 

As  an  absolute  minimum  NSWC  should  make:  (1)  monthly  barge 
freeboard  measurements  and  (2)  a  swim-by  underwater  inspection 


every  three  years. 
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Figure  3.  Barge  Freeboard  Measurements  1978  thru  1984 
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Photo  1.  Pontoon  J-5  (SIDE)  (Note  2"  diameter  hole  in 
upper  left  of  photo) 


Appendix  C.  Analysis  of  the  Receiving 
Float  at  Low  Lake  Levels 
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Background 

Men  and  equipment  are  presently  transfered  from  shore  to 
the  Brighton  Dam  Acoustic  Facility  via  a  floating  bridge.  The 
first  segment  of  this  bridge  is  a  receiving  float  (see  Sketch  1, 
next  page) .  As  long  as  the  lake  level  is  above  approximately 
354.8',  then  the  receiving  platform  floats  and  works  fine. 

Problem  (Sketches  1  f,  2) 

When  the  lake  level  is  less  than  357.8',  then  the  pontoons 
rest  on  the  lake  bed  and  the  receiving  float  slopes  (see  Sketch  2). 

The  lake  level  is  lowered  for  periodic  maintance  of  the  dam 
conducted  every  four  or  five  years  (phonecall  to  Michael  Greer, 

WSSC,  3/25/85  phone  774-9124)  or  when  emergency  repairs  need  to  be 
made.  Repairs  are  most  often  made  during  the  winter  months  of 
January  and  February.  For  example,  21-23  Jan  85  the  lake  level 
was  drawn  down  to  348.4'  for  dam  repairs.  The  lake  level  is  most 
often  low  during  the  winter.  Ice  on  the  sloping  receiving  platform 
produces  hazardous  working  conditions. 

Solution  (Sketch  3) 

Redesign  of  the  receiving  float  could  save  between  2. O' and  2.7' 
of  pontoon  draft  (depending  on  loading)  and  thereby  reduce  the  range 
of  conditions  when  the  pontoon  hits  the  lake  bed.  The  attached 
analysis  outlines  a  proposed  design  and  compares  performance  with  the 
present  float.  A  new  receiving  float  is  estimated  to  cost  $20  K. 
Replacing  the  present  float  would  result  in  minimum  down  time  at 
the  facility. 

Alternatives  (NOT  RECOMMENDED) 

Dredging  -  Would  produce  pollution,  result  in  down  time  and 
could  reduce  the  strength  of  the  pier  piles. 

Extend  Pier  -  Expensive,  would  result  in  significant  down  time 

and  would  require  dismantling  of  the  rail  crane  on  the 
pier. 
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Chart  above  shows  the  depth  to  which  a  Poly-Float  will  be  sub¬ 
merged  at  specific  loads.  Calculate  the  "dead  weight”  plus  the 
anticipated  live  weight”  of  your  system,  then  determine  the 
freeboard  required  and  find  the  load  per  float  allowed  at  that  depth 
to  ascertain  the  number  of  floats  needed.  Mounting  flanges  are 
located  at  13V«”  submersion  level.  This  equates  to  approximately 
450  lbs  of  load  bearing  capacity  per  float  when  submerged  at 
flange  level 

ZARN.  INC. 

P  O.  BOX  1350 
REIDSVILLE,  N.C.  27320 
PHONE  919-349-3324 
®  Copyright  1980  ZARN.  INC 


Poly-Floats  have  been  tested  and  certified  by  the  Marine 
Testing  Institute,  Inc.  Dimensions  shown  here  will  assist  you 
in  designing  your  system.  Poly-Floats  assemble  readily  into 
2'  x  4'  or  2'  x  2’  supporting  structures.  Your  local  distributor 
will  be  glad  to  help  you  determine  the  number  of  floats  re¬ 
quired  and  the  best  layout  for  even  support. 


Pap  7  Oj  < 


100  ZOO  Boo  Ucq  £qq 


l6ThL  Lo AD  PER  FU>ffT 

(Iks') 

•pvom 


Mi«-2-of-3L 


v\ 


CHESAPEAKE  DIVISION  PRniECT-  Nswc 

Naval  Facilities  Engineering  Command  NOW  Station:  _ 

DISCJPUNE - -  E  S  R: _ Contract: _ 

s  made  by:  — - date:  ^  to  Calculations  for:  Qecgn/jnd  FIq«A 

S  ek'd  hv:  SsmMi _ date:  A'J/lfa.SS’ 


•  CLQ  ‘  ^  4  A'  /cio^i  *  4  ^Clvj‘b  A  4  •  >  ■>  ,'T 

•  I  * 

jVs.ow:v  IU>'3/<jo.<-  ><  2  tCo.^5  X  I  a. a,-, 

(X2Ac- ••'itk:  j^/acL a-.  <  h  <um  a  x  I  rwo-v*\ 


>'v  /  OCiM  <■  (^-j  i  ^  1 

viVtcf  Lector 

(^X-^C'L  hfi  OLfj  I  ?  P  7v  c  j  D.L 

pAel.ot'  O-i  (0  Co  o/  k}L  +  CU 


a  |  rvvo>-\ 


rT 


L.  ^ 


-*pC>4o 
P  <LU 

_ t » 7. 

5^3  Ur '3 

(0  9 

rztrg. 

i3icr3 


V  €  c .  Cc^f4^ 

(?)  pr\  a— P  L  l  oj S 

tln-focnS  v3  Q  Oo 

P>ccb  4$o 

ha  v.7  ^avA>  b4o 

75Z 


(9^1 


Ok/pjp*  >'' 


k  ^  CpCt' 


rtmt  i  994  » 


page  —  of 


i 


GPO  8  if -CBS 


CHESAPEAKE  DIVISION 

Naval  Facilities  Engineering  Command  NOW 

DISCIPUNE _  E  S  R: _ Contract: _ 

Calcs  made  by:  - date:  y*<»/e>r_  Calculations  for:  wo^o 

Calcs  ek’d  by:  ^  _ date: 


t\\  ono  <~q ■  | 


B"  vap  n* 


Pu  "  \(&  /til 


D  NV  a  ^  u4»,  \  u)  e'i  r,Wl  (j 


X,  "DeV*  V-a  ?Vcr  >»,  —  (_<j,e_CeV^  f"d^c.Vor^ 


A  ,  AA  ov\ora*^  C 


fc*At  — 


eci  ^povA.  1^)1  V  iwieiVt 


U  ,  T)t  ^l<^vv~  l^OOni 

A.  .  Ti  Co  a  \_o  ad 

B>,  \/erii  c  t-\  Uiv  g.  L  CKxJ  -  (l*\  a.clA»  V\^*\.  ‘Vb  I  » fV 

I,  ^ook  -4-  loo 

C,  \-Vcw-\-fco»\Vic.l  Uoc.i 

I.  LaUftl  a^ci  L  oiatji  X;  lotxcii^e^  -  s  £  r.  U-  (  oo  d 

~TX  H  ►vtpcifl'  ( —  ooici 

I.  T>„\U^  —  SO^o  c.  iv^vLceast 

HE  .  I —  ocxd  C_  OWV^<  A<xV\OwS 
A,  I  »rv\DC*.0^” 


CHESAPEAKE  DIVISION 

Naval  Facilities  Engineering  Command  NOW 
DISCIPLINE 


Calcs  made  by:  i  - dateii|i±in_|  Calculations  for: 

Calcs  ek’d  by:  ^  SuMj _ date:  ¥///?A 


r  *1  qU  (■£> 


F'ovnVoo^  MV  oaoc o.\\  ; 


S  \M  F  R  *t 


Fv  »  lie,  kit 


T" o4"aA  ^  c.  L-  o 0-<i  —  i —  l —  l—  +-  "fc  l_ 

(lrv\ptt.fV) 

T’b'Val  SV^Vse.  L~  oo.  d  —  "iooa  -IU  i  foo-  IL\  —  4-  S~0  O  -  ll*i  ^  4-,^“ 


4.S-  k 


< o  @  lO  S’  C..C 


/o's-"  ^  /o.sr' 


f- 1  xed  -  NKcswveoVv,; 


—  (>.S-kA  (IO.S4V  _  -  s;  9  /  K-ff . 


Fk'/A, 


?l  _  s',  9/  *44-. 

a 


X)  \  Qxv  P  alcV  an; 

^F®>  -  _Ki_  =  - 

r.x. 


(*/..■) 


J-  -  <D,C 

2. 


=  (9-S- 


page_i^_  of  — 


opo  iimis 


jv’V  V- 


^  va  aV.Xw:va'a-.Va-  .  .  .'  .  . 


«  -  A  *  «  ***V  ‘  .1  '  .  <  ,  ‘  .  "  v  “  . 


^  a  - 
•  .  * .  ».'.*>  • -s  » * 


CHESAPEAKE  DIVISION 

Naval  Facilities  Engineering  Command  NOW 

DISCIPLINE _  E  S  R: _ Contract: _ 

Calcs  made  by:  J_.  - date:  Calculations  for:  "Po n*0„oc*,i 

Calcs  ek’d  by:  /fc  _ date:W£L 


KK  O  vvv€.  A  V  > \Vr>  mV >  Qyv. 


-S.4i  S\4» 

a..4sr  a.^rs*  -zazs  -xtse 


/,4.7ft  0  -1,4-73  1,47ft  0  -1,47ft 

-0,774-47,719  0.714  0.719  -0,714-0.714  0.71?  0.719 


-0.169  O  <7,149  -0.149  -0-149  0.144  0,lfe<4  -0.169  O 

0 .149  -0.135 -O.iBS  0,144  0.149  -0-169  -0.1b4  O.l&f  0,1 35 


0.1fc9 


0,42|  0.41  }.b<n-l.fo9  l.<>9|-l.fe9  -0.92|o/4Z 


Ft=(9V 
t>ivr  i 


Co  i 
TllVT  i. 


COI 


-o.ib4  o.ibs" b./as-  -o.ib4  tuvr  i 


FiOOlV 

I\A 


Loaded  X  .^Vec'iov  L  pa.rv 


4*,S  k  , 


,fe4  5Mc 


page_L_  of  _Jz 


CHESAPEAKE  DIVISION  I  PROJECT:  *b<*~ 

Naval  Facilities  Engineering  Command  NOW 

DISCIPLINE _  E  S  R: _ Contract: _ 

s  made  by:  .J.  - date:  Calculations  for:  Po^a*^  Wu 

$  rk’H  hr  rfv.  ^saIa  _ Hate:  V-///2s\  * 


S>en  J  •**  <>fr  ess; 


A  W  ovo  c»VoV«.  Ue/\«iiiAc.  sLr«ss,  Pla  —  O.S6  Py 


FI,  =  0,<o6>  (j><»  it »i^  =  xi.  a 


^ecVSow  ryi  O  d  uA  f  £  (^tAlC*  d  >  Sy  “  -M 
reaou<c»««wVC)  ^ 


S<  -  K-fl-  (u,V',)  _  -f.09  in} 

X\  .&  Ks» 


iv> o (ivA.lw %  prou'iifd,  =  II. ft  in ♦ 3 


X)(v\ 


SP  *  S  ukO^  ul^'tMil'e  iVf«nft\k  . 


F>a  *  Q*  fab  Fa 

SP 


PL  -  o.tofa  ( gft  *>’Q  -  7,Gfe  ks'i 


^>*  (c«qu.ic*d  J  *  — 

*■  Fw  ~ 


8 ,  ia  *--£1  ( 
7. fcW  Ki’, 


U,7Z  in} 


page_£_  of  _A. 


(CHESAPEAKE  DIVISION  PROJECT:  feriaVsWv  _ 

Naval  Facilities  Engineering  Command  NOW  Station:  I _ 

-DjSCjPUNE - -  E  S  R: _ Contract: _ 

Calcs  made  by. ...r.-  —  date:  *»/*•>/ as*  Calculations  for:  ^q»aVoo~ NVo*or«.il 

Calcs  ek’d  bv:  JtL  Sh&*i _ date:  V///8S 


upo^ 


S*  CprooicJed'^ 


Ooe-fsVre^  =  /2.71  -  II. a  _  <5,07  =*>  7%  ©oersVross 

/1.77 

*  TV.s  applit&^is«^  oV-  fc»A  TkB  •  I  u»a  V  u.  Vt\*^l>o<v4 

C.or\v)«r%OkV>0»s-  oxv.  17  l^fcftk  Wi^k  Ckfcflti  Slkors.,  Tra«i^»r  Wk« 
TitpV,  p AC. «■  W6 Cowv  . 


C.o»>c.\  wV%q»n.  ;. 

T"^ve  77»  OoCcsVress  Is  small,  ^arV’i  cmA  arly  ujVvftw 
W>e  sa£«Vy  f-OktVors  j  /.S’  -Cor  MSC.  ,  S’  for  T)fA  T>&,  l  . 

idovJCotfj  no4"  ')Ac\vAie<J  trv  4k;i  O.<o€»\ysis  &rC  lalwal  amd 

low^iA.d'^al  Jcs«^vv  loads.  AIW\au<^v  •Hktie  loads  are 
tjwia  l  I  t  +key  Will!  iv\  c  c  ease  +ke  00«rsA-resv  y»erct  aVol<^«., 


C,  C  owirtn 


4«kA-\  aw: 


Por-  a*.  "i-W.  fke  v\ft>cV  lartjtr  NAJP  bt&wv  skould  kt 

iy»sW  Wti.  n  Ow»tvJtf ,  Su^porliA^  sVrw.ftVot.rft  for  U\ft  *w ©rv a rt> « I 

r\e«ds  V-O  Voft  frfawi  I r> fted.  TKe.  (A)Oodlo.  Su^pOrVirt^  sVcuftVurft  may 
P>rooe  Vo  ke  eje»^  mor*  oV  «*.  I'lmiVn^  f-uftVor  VVtcto.  Vkft  m or\ore*'» l , 

! 
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i  CHESAPEAKE  DIVISION  I  PROJECT: 

Naval  Facilities  Engineering  Command  NOW 

DISCIPLINE  E  S  R* _ Contract* 

Calcs  made  by:  j,  - date:  Calculations  for:  Per  NVorxo^,) 

Calcs  ek’d  hv:  or.  Sal*. _ dat r.¥/s/*S 


TP ^  NVca.vvo^o.\  —  ~D> na.  \  \AV V4  a.  4  *\  (^o'i  , 

j  u.vAe.  t  S  S  2. 


I,  Pcxc.Vori  —  V— ^c.V  o/“4^ 

^v.  NfV  oaoT£m  \  C.rO'.'^e  —  S’  l*>as.ed  iApo>a  u.lV\<v\.aVe  cWtiAii^Vv 

U.  "Xe^’u^A.  L  ocxdUc^s 
A< ,  "Dead  \-  oad 

V  e  v4'.ccJ  Lu«  L  oolA 
hook  ck <a d  lo<xd^ 


X.  I  \  44 


Cape^c  *v 


C.  l-V  O  lOrtVcsl  L  OOlcJ 

i,  l  aVe  rod  cxiaoI  lo»\£ji  kJ  ii<v(x)  1  00<A  iv\^  —  ^  £  l;U  I ood 

X-  X  rv\-^*.c.4  L  OOld 

>,  Tpollty-  so  Vo  sk  otic.  Increase 

XX,  L  oa.4  C-owv  W',^,£*4i  jns 

A,  X>e<x4  t  4>;ey  nvipacf,  4  or-’iio«akxl 
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CHESAPEAKE  DIVISION  PROJECT:  tw 

Naval  Facilities  Engineering  Command  NOW  Station: _ 

DISCIPLINE _ _ _  E  S  R: _ Contract: _ 

Calcs  made  by: .  - date:  Vz 7/a€.  Calculations  for:  (^owo^l 

Calcs  ek'd  by:  M  _ date:  y/rAs" 


Wortofo —  W  'fe x  t£. 


l  V  -  °i  '/c 


\V  -  q  Vi"  1  /  S-'  do” 


“To Vo.  I  SWVit  L  Odd  — 


-  Til-  ■*-  UL  *■  X^tt 

-  L.t_  troy0i-u 

-  /sty FT  v  1,000  tlo.  V  i  TOO  |i» 

—  |%  *-  +.taT  Jt  ^pi«,V  I  o>xd^ 


L.  ocx.  S  (Lo-ie  A-n^lyiiS  —  3  condi^o^s 

1.  point”  I  oad  c*iV  c£  ca«^i  I  €oer  —  C^ave.  l 

2.  po'm^  load  o.V  cenVev  of-  (S'1  span 

a.  e.v\»i  —  C»avfc  2- 

V>.  spexa.  -  Caie.  3  ^ 
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CHESAPEAKE  DIVISION  I  PROJECT: 

Naval  Facilities  Engineering  Command  NDW 
DISCIPLINE 


Calcs  made  by.  _Jj - date:  j  Calculations  for: 

Calcs  ek'd  by: _ date: 


Co'.e  l 


NV  O  ^  ✓v  L  <*4  cJ  o5"  ?.Q.V\Ti\foir; 


-  +  wL1  -t-  4..S‘k.(q.s;f.'N)  -  ■+■  o.oifcK/a-  f  9.ssfy  4-.S ;*(4. 

2  2 

NVX  =  4 *-&. 


F  .  *  e  3  PA  o *v\ 

feka  (1  -  -uLv  _  -  o.oift  k/u  - 

\2  tx 


-<D.xas-  K-fr.  ~  Fewt. 


FE-^, .  *■  V  o.Xftff  K-ff  -  Pe  rA 


Fe/Ai<v  -  _  - o .Qta  *c/a.  Qs,s)X  _  -  o. 

tz  iz 


K-C4-  *  Few\ 


4.^  —  =  6  fc’-W-. 


T)  i  st"r\VoiA  P<xc.Voric 


^ix  ~ 


r 

W.lll 


-  K4-r 
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CHESAPEAKE  DIVISION  PROJECT:  ^ 

Haval  Facilities  Engineering  Command  l!DW  Station: _ 

DISCIPLINE _  £  $  R; _ Contract: _ 

Calcs  made  by:  J_  - date:  Calculations  for:  Zlir 

Calcs  ek’d  by:  ItfL  5**^ _ date:  %ZlzI£ 


.  c*\z.  I  CccmVcT^ 

■^.1  =  1 


^  /win 


IV77/ 


^.th 


r>p^v  =  o.  4-7  at. 


DF^  *  s-  O.S" 


7.  1794, 
11.77  I 


~  £>.S^i  + 


TiP$-  -  \ 
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CHESAPEAKE  DIVISION 

Naval  Facilities  Engineering  Command  NOW 
DISCIPLINE _ _ _  E  $  R: _ 

Calcs  made  by; _  1  ■  —  date;  i.  Calculations  for; 

Calcs  ek'd  by;  4r  Sj date:  y/r/LT 


C  I  dcov>V?) 


Contract; _ 

Pjgr  VA  Qvn  oro  <  I 


MOMENT  DISTRIBUTION 
4-SECTIONS 


DISTRIBUTION 

FACTORS 


0.S000  0.S000  0.5214  0.4786  0.5000  0.5000 


FEN 

Dist.-l 


43.562 


CO-1 

Dist. 

-2 

CO-2 

Dist. 

-3 

CO-3 

Dist. 

-4 

CO-4 

Dist. 

-5 

CO-5 

Dist. 

-6 

CO-6 

Dist. 

-7 

CO-7 

Dist. 

-8 

FINAL 

MOMENTS  43.562 


-0.29 

0.29 

-0.29 

0.29 

-0.34 

0.34 

-0.338 

— 

0.338 

-43.28 

0.00 

0.00 

0.03 

0.03 

0.00 

0.00 

-0.34 

0.00 

-21.64 

0.01 

0.00 

0.00 

0.01 

-0.17 

0.00 

0.00 

10.81 

10.81 

0.00 

0.00 

0.08 

0.08 

0.00 

5.41 

0.00 

0.00 

5.41 

0.04 

0.00 

0.00 

0.04 

-5.41 

0.00 

0.00 

-2.84 

-2.61 

0.00 

0.00 

-0.04 

0.00 

-2.70 

-1.42 

0.00 

0.00 

-1.30 

-0.02 

0.00 

0.00 

2.06 

2.06 

0.00 

0.00 

0.66 

0.66 

0.00 

1.03 

0.00 

0.00 

1.03 

0.33 

0.00 

0.00 

0.33 

-1.03 

0.00 

0.00 

-0.71 

-0.65 

0.00 

0.00 

-0.33 

0.00 

-0.52 

-0.35 

0.00 

0.00 

-0.33 

-0.17 

0.00 

0.00 

0.44 

0.44 

0.00 

0.00 

0.25 

0.25 

0.00 

0.22 

0.00 

0.00 

0.22 

0.12 

0.00 

0.00 

0.12 

-0.22 

0.00 

0.00 

-0,18 

-0.16 

0.00 

0.00 

-0.12 

0.00 

-0.11 

-0.09 

0.00 

0.00 

-0.08 

-0.06 

0.00 

0.00 

1 

0.10 

0.10 

0.00 

0.00 

0.07 

0.07 

0.00 

DISTRIBUTION 

FACTORS 

FEH 

Dist.-l 


CO-1 

Dist. 

-2 

CO-2 

Dist. 

-3 

CO-3 

Dist. 

-4 

CO-4 

Dist. 

-5 

CO-5 

Dist. 

-6 

CO-6 

Dist. 

-7 

CO-7 

Dist. 

-8 

-43.562  -11.273  11.273  3.241  -3.241  -0.303  0.303  0.000 


FINAL 

0.000  MOMENTS 
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CHESAPEAKE  DIVISION  I  PROJECT:  v.lL 

Naval  Facilities  Engineering  Command  NOW 

MCjPkiL _ _ _ _ _  E  S  R: _ Contract: _ 

Calcs  made  by:  j  - date:  .  Calculations  for: 

Calcs  ek’d  by:  date:  i/s/xz' 


C-ase  V  C  C  VJ) 


“S>4-r( 


o-O IB  kfq. 


KA-  £*.<  KA.  Ow\  9  *\V-  *  k-R 


Alio  WO  tv  U. 


loe^cii^vc^  f 


F>  =.  O.  Gfo  Fv 


SecV'  iow  *vi  o  v  re.o^u.  lv*  d  j 

(  MSC 


F*  =  o.t,t  ks-r)  -  x\. e>  ksl, 

=  WL 

Fv, 

Sx  *  fc.pf  (  U‘'A)  _  Zl  .SC  m? 

*v; 


^  N\  !> S»  •  \  r-e.t^vjk\r«-w\tv\V^  SF  -S’  b  &.tC<L  LA.  j»OV'  U.I  V  lvv\C»V«. 


F  Vjj  “  O  •  (o  (a  Kx  - 
SF 


Q.CC  (s~S>W-Fi^  a  7.  C.C .  ki! 

sr 


S*  *  li.  fe-q  (iVA)  _  6B.Z4- 


7.(,C 
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CHESAPEAKE  DIVISION  PROJECT:  Bx-uiU 

Naval  Facilities  Engineering  Command  NOW  Station: _ 

DISCIPLINE _  E  S  R: _ Contract: _ 

Calcs  made  by:  - date:  Calculations  for:  P:g<-  sAo^o<-a.l 

Calcs  ck*d  by:  4T  _ date: 


S  e,c.^'ow  NK  o  A la s.  o'j  "i  d a<d  ,  ^  ^ 

-  O  rv.  C.O-  U\  <jer«*d  £v>  d  ,  L4-1'  *  4-  *  ‘/t.  k>  W«\*» 

®>'  vOF,  [a  ^-oyVr*.ir>cyVt.\vy  #  I!  doPV  Wc<oe  c*.  cy>od 

d  r  ca  w»j  v  •«■  jc  d  e  ^c. c*  jiVs 3  *'•  o^r  poll  Li  a*#  J. 

T  ke  toVV  Oi^i  ntj  A  *\  r*  «  ^  V  « «„  A.  c^UiSS  . 

W  &*?-A 
U  4-  x  4-  x  Vi_ 


Xj_  ~  S  &  f'rt. 

S.»  l.^in? 


-  7SM,  \<v4_ 

=  4.14,  u* 
~  15,1  m> 


»  |  (  H  a 

N  g  g  d  Vo  d  e Wr ,v«« *>  a.  X  4-kt  co~.^>  oi’i^C-  STrnt4'i*re, 


/  s4*/  C.ft'vWo'i  d©A  o,x'iv/  y 


!-ri 
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CHESAPEAKE  DIVISION!  PROJECT:  T*.. 

Naval  Facilities  Engineering  Command  NOW 

DjSCIPLINE - - — I -  E  S  R: _ Contract:  _ 

Calcs  made  by.  _ A jl - date:  Calculations  for:  psg-i  nao^c 

Calcs  ek’d  by:  {kL  - date:  YA/*f 


->  ♦  r  y>  ^  1/lftiA  v  o.  ^  ,  I  (o  \  *-  ^4* « I A  2  —  (?*l  l  a, 

VTs  w1  *-  C,  .  I  Co  i  ^ 


2nd;  cJcV«r'^*/'e  Xu 


=  ^  d*")  M  (i+j  ^  hr  S') 


yJVU  ~ 


*  S'.S'fa  I**  «■  +  7if.\  ]„*■  + 

4a ,  I  (a  I  A*  ^  C».l^r>n  —  A-,  I  4  ir>  ^ 

~  I  +  4>  ,^>1>  In.  (,  ^0«'  oC-  £»Wo^X  VW«.  Y 


I  _  2.  V9>e>  m.3 


t,l!T  in. 


(  S  ec^i  Ovn.  M  ojvA^ 

oo"<  <1  *<l  ^ 


page  _A  of  -i 


StVl 


•  PO  MMU 


.  .t,  i- 


O  „*>•  _yV  ’ -w  .%  /-  w--  .%  ,%  „*V  ,%  .%  \  , 
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CHESAPEAKE  DIVISION  |  PROJECT:  tw 

Naval  Facilities  Engineering  Command  NOW 

DISCIPLINE  I  E  S  R: _ Contract: _ 

Calculations  for:  _  P  I  g  r  KlV  Or  oro 


In*, 


1  flu  *-  Ai*)  +  (iwo  *■ 

2  ^  £  (m  •  rt .  *■  3  . 7  i  .  n  ^  ^  9  <4(o  <  **  ~  7 .  O(o  <  ^  ^ 

4-  "7ST.,3*  /n.  ♦*  (» ,  I  (>  »rv^  (  7,  Ot  Tn.  —  4-, 


X  l~J*  I.U  — 


I  0.1.  14- 


^NA  o  ^  t-  i  «  rXi  a.  tAaov^V-  iVvfc  X  -  tfXX't 


l  ax.  .14-  i* 

7  ,0  (a  to  . 


2  s*.  a o  ,v 


^oc  (^rto  va»<"«  <1^  >  c>  rov^i  ci  < 


Coot.  USiOn.'. 


L  \  cxrejtr  Weoo*s.  woJ  \r\c«.L/e  lot,  ixi-ed  -f"o 

s,  m.  p  j>  o  r  ■!■  t*~  2.00  0  —  Mo  ,  Load  (Cases  X.  a.^3  3> 

^0V  e.*a«w\.’v«ci  Siac e  -f-ro ^  C.aw  l  is  <jr<roie.r 

VUe.^  o.  ^VO*vV.e»v.  4-  Cn3  VA  etUv  e<-  Cast  X.  of  3 . 
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